Pituitary homeodomain transcription factors HESX1 and PROP1 form a heterodimer on the inverted TAAT motif.
The development and differentiation of the pituitary gland progress through spatial and temporal expressions of many transcription factors. Transcription factor HESX1, which begins to be expressed in the Rathke's pouch at the early stage of pituitary development, acts as a transcription repressor. Another transcription factor, PROP1, which is a pituitary-specific factor and important for the determination of the differentiation of pituitary hormone-producing cells, appears later than HESX1 and is assumed to block the action of HESX1. Both factors are members of the homeodomain family, and the amino acid residue at the 50th position of the homeodomain is glutamine (Gln-50). We recently observed that both factors share the same target sequence through different binding profiles. Hence, using random oligonucleotides and an electrophoretic mobility-shift assay, we have examined the DNA-binding preference of HESX1 by a determination of its binding sequence. HESX1 binds as a monomer to a TAATT motif but not to a TAAT motif. In the presence of PROP1, HESX1 develops to bind to an inverted TAAT motif by forming a heterodimer. Thus, the formation of a heterodimer between HESX1 and PROP1 provides a condition in which, in the early pituitary primordium, HESX1 alters its repressive role to an active one by forming a heterodimer with newly appearing PROP1 so that PROP1 finally replaces HESX1 to advance to the middle stage of pituitary development.